Many hospitals across the United States are engaged in strategic initiatives related to becoming high-reliability organizations (HROs). There is a possibility architects and designers may be asked to address in a request for proposal (RFP) how they will integrate their usual planning and design process with the organization's HRO initiatives. The purpose of this article is to define HRO, discuss the characteristics of an HRO, and provide implications for the healthcare design industry.
By definition, an HRO is an organization that is successful in avoiding major errors in an environment where the risk of error is high, because of the complexity of the work and where an error could cause great harm. The work of providing healthcare is extremely complex, and excellence in communication is critical to transfer information among many care providers, achieve optimal healthcare outcomes, and prevent errors from occurring. High reliability is considered to be the gold standard in healthcare with an expectation that quality and safety will be top priority for every patient, every time (Joint Commission Center for Transforming Healthcare, 2017) .
The notion of HROs has evolved from the research related to managing the unexpected events in organizations and in our lives (Sutcliffe, 2006; Weick & Sutcliffe, 2011) . Not only are our healthcare organizations complex, but our world is complex with threats not only from terrorist attacks and domestic unrest, but also from nature including hurricanes, tornadoes, floods, fires, and earthquakes. We are continually living on the "brink" of disaster. In healthcare organizations, providers also live on the brink and are a decision away from an error in judgment in decision-making, medication administration, assessment of the patient's acuity, or opportunity to intervene as necessary.
An HRO is about managing the unexpected and being sensitive to the fact that the unexpected will likely occur. HRO also embraces the concept of reliability or performing as intended and consistently over time using standardization of commonly performed tasks to minimize variations, deviations, and rogue errors. HRO also embraces resiliency, if an error occurs, to facilitate "bouncing back" with personal and organizational learning to prevent the error from occurring again in the future. A part of the HRO initiative is "sense making" or converting untoward circumstances into a situation that can be examined and comprehended explicitly in words or actions to prevent its recurrence (Weick, Sutcliffe, & Obstfeld, 2005) .
The HRO initiative requires healthcare executives and leaders to be sensitive to operations and engaged with the point of service care providers (Frankel, Leonard, & Denham, 2006) . HRO must be a part of the organizational culture and culture of safety, and directly hardwired into all levels of the organization. It has been said that leaders in HROs are obsessed with the potential for failure. While seeming counterintuitive to being focused on success, leaders who are obsessed with failure are constantly looking for high-risk situations in usual and customary activities where errors may occur, and then managing the risk to prevent errors from occurring.
Characteristics of HROs
There are a number of characteristics or attributes of HROs including (1) being sensitive to operations; (2) reluctance to accept "superficial" or "simple" explanations to problems; (3) having a preoccupation with the potential for failure (systems such as infrastructure or technology; processes that may lead to errors; or structures such as buildings during natural disasters or terrorist activities or organizational structures); (4) minimizing traditional hierarchies and deferring to expertise at the point of service; and (5) being resilient and relentless in responding to errors, problems, or failures by continually finding new solutions to potential and real failures to prevent reoccurrences (Gamble, 2013) .
HRO leaders and employees are sensitive to operations and how processes and systems can affect the organizational outcomes both positively and negatively. HRO leaders use "rounding" to observe processes and to talk with employees at all levels. The communication is very purposeful and focused on identifying problems or processes that could be harmful to the patient.
When attention is paid to everyday processes and communicating what is or isn't working, fixes can be made immediately. In HRO, department leaders gather in "huddles" everyday and identify numbers of discharges and admissions, rooms that may be out of commission for maintenance or cleaning, problems that can be anticipated in the next 24 hr, and resolution of problems that were identified the day before (Goldenhar, Brady, Sutcliffe, & Muething, 2013) . A dashboard of these operational activities serves as a visual reminder of what needs to be done by every department leader who is present at the huddle. Department leaders share information on conditions in their department or how they will facilitate resolution of problems identified in other departments. Patient care unit huddles are often conducted by the unit manager and staff to identify patient care delivery issues that need to be transparently reported to all caregivers and other issues affecting workflow processes.
HRO employees and leaders are encouraged to continually ask questions and dig deeper into seemingly simple problems that may be the cause of something far more significant in causing patient or staff harm. When problems are written down on a visual board for all to see, it allows department leaders to examine data, benchmarks, and metrics, identify quick fixes, develop teams to solve bigger problems, and be transparent about solutions or other issues.
Every employee at every level in an HRO is taught to have a preoccupation with failure and to think of ways their work processes might fail or cause harm to the patient. Preoccupation of failure and the safety culture must be hardwired at all levels of the organization. Near misses are medical errors that are detected but corrected before harm is done, and employees are encouraged to be transparent with near misses. In fact, some organizations actually reward employees for identifying the near misses and publish the near misses in e-mail blasts, so that others can also learn from the near miss. In this sense, potential failures are viewed as a success.
Teamwork is valued in HROs and is considered essential to achieving high reliability (Baker, Day, & Salas, 2006) . Teams are made up of individuals at all levels of the organization, and typically, each team member has a different skill, knowledge, or expertise. HROs are characterized by a leveling of the traditional organizational hierarchy, and listening to people who actually have the expertise is expected. The voice of the expert at the point of service is sought not only in meetings between leaders and caregivers, but also during the rounds. Leaders might ask questions such as "based on your knowledge and work experience, what are some of the ideas you have to improve patient outcomes, patient satisfaction, or work processes"?
Every employee is encouraged to ask "why" at least 5 times to dig deeply in finding the source of problems. This process provides a deep dive view of common problems that are often missed, ignored, or just assumed that they could never be fixed anyway. Everyone is encouraged to have a questioning attitude and to ask questions and question the answer.
Employees are taught to have focused hesitation and to pause before engaging in critical tasks. Employees are also taught to watch out for one another using a technique called "cross monitoring" or peer accountability. With cross monitoring, employees practice self-awareness and use each other as resources to validate and verify key processes and to confirm information. Realizing that everyone is vulnerable to making mistakes, employees are encouraged to state, "if you see me about to do something that doesn't seem right, please let me know." If employees observe something they do not feel is correct, they are encouraged to use concerned, uncomfortable, STOP! communication (Pronovost & Vohr, 2010) . As an example, the nurse might say to the contractor who is working in the patient care environment, I notice that the construction workers are not zipping the air barrier when they enter or exit the barrier. I am concerned for the air quality on the unit. I'm uncomfortable that if they continue in not zipping the barrier, some of our patients may have respiratory difficulties as a result of dust and other pollutants in the air. I want you to stop them from doing this practice immediately.
Even more poignant is when a nurse communicates to a physician in the operating room and states, "I am concerned that we are skipping an important step in our process, and I'm uncomfortable with our proceeding. I want us to stop immediately and not proceed until we have this solved." In the past, nurses might never challenge the physician because of the organizational and professional hierarchy, but in an HRO, speaking up in potentially high-risk situation is expected to protect the patients' safety. HROs are characterized by a leveling of hierarchy, and there is deference to expertise and recognition that every employee's voice must be listened to and respected, especially in high-risk situations. Leaders are expected to identify and remove any barriers to speaking up.
Another technique in focused hesitation is to stop, think, act, and review, which creates an acronym called STAR. The notion is that we are all stars, if we are consciously aware or mindful of what we are doing in the moment and are free from distracting thoughts. HROs focus on enculturating individual and collective mindfulness. While there is a goal to standardize some procedures and actions to reduce variation, repetition and standardization have the potential to cause mindlessness creating blind spots and the potential for error or inability to manage unexpected events (Weick & Sutcliffe, 2011) .
Implications for Healthcare Design Industry
Architects and designers seeking projects in HROs must familiarize themselves with the HRO culture of reliability and the characteristics of HROs, since these will be the values held by top decision-makers and leaders. These organizations simultaneously centralize and decentralize operations creating decision-making authority at the point of service. With this in mind, it is imperative point of service care providers are included in all design meetings, since their voice of knowledge and experience is valued by the organization. HROs try to minimize assumptions and focus on the voice of the point of service care providers or people who have the most expertise in identifying and solving the problems. Even the most experienced healthcare architects will want to examine their own assumptions and validate whether their assumptions about a design is the best possible solution and verify their thinking with the point of service care providers.
Teamwork is valued as essential component of high reliability, so identifying team members from all levels of the organization's hierarchy will be critical. As an example, a team created to design the emergency department will need to include leaders, nurses, physicians, transport personnel, environmental service workers, emergency medical technicians, admitting, and security. While each of these representatives brings their own perspective to the meeting, and when they meet together, synergistic complex thinking occurs that can lead to improved problemsolving. Highly successful teams are typically comprised of individuals with different skill sets, so they practice their work together to achieve precision in thinking and action. In a design team comprised of designers and healthcare providers, each may have different priorities, language, and processes in problem-solving. The team should be oriented to each other, the task to be accomplished, and values that will guide communication, problem identification and resolution, and decision-making authorities (Sutcliffe, Paine, & Pronovost, 2017) . Group norming may be an important step where roles and responsibilities are shared and agreement is reached as to how information will be shared, divergent thinking resolved, and decisions made according to preestablished priorities. At the conclusion of every design meeting, each individual in the meeting should record their "plus/deltas" on a sticky note and posted on the wall. The plus/deltas are aggregated from the last meeting and are discussed at the beginning of the next meeting to encourage transparency and honesty. "Pluses" are the things that group participants liked about the meeting, and things they want individually and collectively to continue doing in the next meeting. The "deltas" are those things that didn't go so well or issues that need to be addressed or corrected to facilitate optimal teamwork. Designers may want to familiarize themselves with information on how to build and lead high-performing teams and how to engage in team training to motivate team members (Salas & Rosen, 2013) .
When responding to the RFP or project interviews, architects and designers will need to build in observation of the workflow processes, rounding to talk with care providers, and schedule design huddles to discuss critical decision points and issues affecting the design work each day. HRO employees are familiar with transparent communication and would expect the same from any consultant who is working in their organization. Creating a decision matrix board for all to see in the meetings may increase transparency in communication and collaborative critical thinking about design solutions. Construction huddles scheduled everyday during construction can be an effective method of communicating issues that may affect work flow, operations, or safety for the next 24 hours and sharing which problems were resolved or still needing attention. Safety measurement and monitoring during construction will enhance transparency and engage everyone in the process of keeping the project safe (Vincent, Burnett, & Carthey, 2014) .
Recognizing that safety and operational performance are priorities of an HRO, all design decisions should be considered with safety as the top priority. Architects will want to ask healthcare providers and decision-makers the necessary "why" questions to dig deeply in identifying core parts of a design problem and to suggest multiple concepts and solutions for consideration. Design features that maximize patient safety should be continually discussed. HROs are learning organizations that employ trial and error learning, critical thinking, and a questioning attitude to explore ways to improve safety outcomes. The same thinking can be applied to the design process, and the interdisciplinary team can use the same techniques to create designs promoting safety and preventing potential for errors.
Summary
An HRO is the current initiative to ensure patient and employee safety and optimal operational efficiency, and it has direct application to the design and construction process. Architects, designers, and contractors seeking work in an HRO must familiarize themselves with HRO and how to operationalize the concepts in their design and construction projects. Perhaps the best way to become familiar with HRO is to adopt the reliability culture within your own company! 
